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In The Claims 

1. (currently amended) In a computer system, an improved multi-client to multi- 
server software system comprising: 

at least one server process softwar e application capable of sending and receiving 
messages^ 

at least one client process software application to said se rver proce s s s oft war o 
application capable of sending and receiving messages ^, and 

a- no more than one control process s oftwar e modul e for passing said -the m essages 
to and from saidr the server process and the client process 2 

where the server process, the client process, and the control process are all 
separate and distinct processes, and all messages between the server 
process and the client process are controlled by and relayed through the 
control process . 

2. (currently amended) The inv e ntion computer system of claim 1 ? whereinrsaid- the 
server process and sai4- the client process send and receive messages only to and 
from said -the control process s oftwar e modul o, and communication between said 
the server process and said- the client process occurs under direction of said the 
control process, said- the control process aets- acting as a message broker between 
said- the server process and said -the client process. 

3. (currently amended) The computer system invention of claim 2 ? wherein: 
said- the control process controls th e running of said t he server process and said 

the client process ^, and 
said- the control process sets synchronization points, said- the synchronization 
points compri s ing being p oints in time where said -the control process 
pauses the running of said server process. 

4. (currently amended) The computer system invention — of claim 3 ? further 
comprising: 

a plurality of server processes, - and 
a plurality of client processes,-and 
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each of said t he p lurality ef-server processes communicating via said- the control 
process with a predetermined number of said the p lurality of client 
processes associated with each of said -the server processes, with s aid t he 
control process controlling said t he p lurality of server processes and client 
processes^ 

wherein said- the control process stops each of the running of said server processes 
when each of said- the server processes reaches a synchronization point, 
sakt- the synchronization points in tim e being measured as elapsed time 
from the start of simulation by said- the control process. 

5. (currently amended) The computer system inv e ntion of claim 2, further 
comprisingf_a plurality of client processes associated with said -the server process, 
each of said t he p lurality of client processes communicating via said- the control 
process with said- the server process, with said -the control process controlling said 
the server process and satd -the client processes. 

6. (currently amended) The computer system invention of claim 2, further 
comprising^ plurality of server processes^ and a plurality of client processes, and 
each of said t he plurality of server processes communicating via said -the control 
process with a predetermined number of said the p lurality of client processes 
associated with each of said- the server processes, with said- the control process 
controlling said t he p lurality of server processes and the client processes. 

7. (currently amended) The computer system inv e ntion of claim 6, whereinr said-the 
control process sets up a predetermined ordered queue of said -the server processes 
and a predetermined ordered queue of said- the client processes, and said-the 
messages are sent to and from the client processes and the server processes 
according to said -the p redetermined ordered queues of server processes and client 
processes. 

8. (currently amended) The computer system inv e ntion of claim 3, wherein: 
said- the server process evaluates an pr e d e termin e d event expression to determine 

the occurrence of an event in said -the server process, and^ 



Page 3 of 29 



PACE 3/29 * RCVD AT 1/6/2005 10:51:38 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/1 ' DNIS: 8729306 * CS1D: 1.865.034.0444 * DURATION (mm-ss>:2l-26 



To: 



From: Rick Barnes 



1/6/2005 10:53:41 (Page 4 of 29) 
Bl-4171 



at l e ast on e said the server process sends an event expression message to sa i d the 
control process upon the occurrence of sakt- the p r e determin e d e vent 
e xpr es sion in sakt- the server process, said- the event expression message 
containing a time stamp, said- the t ime stamp being an indication of the-a 
time at which said- the event occurred in said -the server process. 

9. (currently amended) The computer system inv e ntion of claim 8, further 
comprisingv_a plurality of server processes? and a plurality of client processes, and 
each of s aid t he p lurality of server processes communicating via said- the control 
process with a predetermined number of said the p lurality of client processes 
associated with each of said- the server processes, with said- the control process 
controlling said -the p lurality of server processes and the client processes. 

10. (currently amended) The computer system invention of claim 9 5 wherein rsaid-the 
control process maintains said- the t ime stamp for each server process , said t he 
time stamp being an indication of the- an elapsed t ime e laps e d from the-ajstart of 
the control process, and- where said- the elapsed t ime elapsed is proportional to the 
atime elapsed in said- the control process between said- the synchronization points. 

1 1. (currently amended) The computer system invontion of claim 9, wherein fsaid-the 
control process sets up a server order queue o o m prisi ng a pred e termined ord e r e d 
qu e u e of said— the server processes and a client order queue oomprising a 
pr e d e termin e d order e d queue of said- the client processes, and said -the messages 
are sent to and from the client processes and the server processes according to a 
predetermined ordorod queue comprising said t he server order queue and said t he 
client order queue. 

12. (currently amended) The computer system invention of claim 1 1, wherein: 
said- the control process receives a plurality of said -the event expression messages 

from said -the server processes, and said 
the control process sorts said- the event expression messages received from said 
the server processes according to the server order queue ?, and 
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said -the control process ordersing each of said -the event expression messages 
within said -the server order queue according to the-an earliest time of said 
the time stamps at which said- the event occurred in sakt- the server process. 

13. (currently amended) The computer system invention of claim 124-, wherein_fsakl 
the control process delivers said -the sorted event expression messages to said t he 
client processes associated with said- the server processes according to said t he 
pr e d e t e rmin e d client ordered queue of cli e nt proc es s e s . 

14. (currently amended) The computer system i nve n tio n of claim 5, wherein: 

each of said t he p lurality of client processes each sends a finish message, 
indicating said- the client process is finished running, to said- the control 
process for communication to said- the server process associated with said 
the client process, when oaoh of said t he client processes is finished 
runnings 

said -the control process holds each of said- the fi nish messages from said-the 
plu r ality of client processes until all of sa id the p lurality of client 
processes associated with a server process are finished runnings and; 

wh e r e in said t he control process sends a finish message to said- the server process 
indicating the client processes are finished rurining. 

15. (currently amended) The computer system invention of claim 14, wherein: 

e ao h o f s aid t he p lurality of server processes each sends a finish message, 
indicating said -the server process is finished running, to said- the control 
process when said- the client processes associated with each of said t he 
server processes are finished^ 

said- the control process holds each of said- the finish messages from said t he 
plurality of server processes until all of said t he p lurality of server 
processes have sent said- the finish messages to said- the control process^ 
and 

-the server processes, client processes, and control process finish 
operations and exit. 
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16. (currently amended) The computer system inv e ntion of claim 2, further 
comprising: 

a plurality of client processes, said- each of the p lurality of client processes 
associated with a predetermined server process, and communicating with 
9ai4- the predetermined server process under the direction of satd-the 
control process? , and 

a plurality of server processes, each of sakl- the server processes evaluatinges an 
event expression to determine the occurrence of an event in sa*4- the server 
process, and each of said— the server processes sendings an event 
expression message to sakl- the control process upon the occurrence of said 
the event in satd- the server process, said t he event expression message 
containing a time stamp indicating the-a time at which said- the event 
occurred in said- the server process. 

17. (currently amended) The computer system inv e ntion of claim 16, further 
comprising rsaid -the control process software modulo sot settings up a plurality of 
p rede t e rmin e d ord e r e d qu o u o s compri s ing a client ordered queue of client 
app li ca tio n s processes in a p a rticu lar ord er, a server ordered queue of server 
applications processes in a particular order , and a time ordered queue of event 

expression messages received from said — the p lurality ef — server 

applioations processes, satd -the t ime ordered queue ordered according to the-an 
earliest in time event expression message. 

18. (currently amended) The computer system inv e ntion of claim 16, wherein rsaid 
the control process s oftwar e modul o resides within said- a common hardware 
platform with one of the server processes application, in the code comprising said 
s e rv e r process application . 



19. (currently amended) A server-client computer simulation system comprising: 

a computer oomprising including a processor, primary and gooondary m emory, 
and means for I/CX 
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at least one server compri s ing including a processor, primary and s e condary 
memory, means for I/O, and a server application process residing in sakl 
the memory and operating said -on the p rocessors 

at least one client comprising including a processor, primary and s e condary 
memory, means for I/O, and a client application process residing in said 
the memory and operating said -on the p rocessor ^ and 

a single control process software modul o residing in said- the computer memory, 
sai4- the control process software modul o acting as a message broker 
between sa*d- the server application process and sakt- the clien t application 
process, for passing messages between sakl- the server application process 
and sakt- the client applicatio n process, and -with communication between 
said- the server application process and said -the client application process 
controlled and directed exclusively by said- the control process softwar e 
modul e, said— the server-client computer simulation system acting to 
simulate a device in a repeatable manner. 

20. (currently amended) The server-client computer simulation system invention of 
claim 19, wherein rsaid -the device simulated is a d e vic e selected from the-a group 
consisting of electrical devices, mechanical devices, electromechanical devices, 
computer networks, DSL modems, ASICs disk drive controllers, graphics 
processors, network interface adapters^ and communications networks. 

21. (currently amended) The server-client computer simulation system invention of 
claim 19, wherein rsaid- the control process s oftwar e modul e controls s aid t he 
server application process and said -the client application process, and s aid the 
control process sets synchronization points for said- the server application p rocess, 
which synchronization points are comprising points in time where said- the control 
process software modulo pauses the running of s aid server application process . 

22. (currently amended) The server-client computer simulation system invention of 
claim 21, wherein ^said- the control process s oftwar e m o du le compri ses includes a 
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synchronization varying softwar e module for varying the-an elapsed time duration 
between said- the synchronization points. 

23. (currently amended) The server-client computer simulation system inv e ntion of 
claim 21, wherein rsaid- the control process stops all of said t he servers process 
ttpon-when s aid- the server s process reachesing a synchronization point. 

24. (currently amended) The server-client computer simulation system invention of 
claim 19, further comprising^ plurality of client appli cati on s processes, said-the 
plurality — e£— client applications processes associated with said— the server 
application process , and communicating with said- the server application p rocess 
under the-direction of said- the control process softwar e modul e. 

25. (currently amended) The server-client computer simulation system inv e ntion of 
claim 24, whor o in f urther comprising ^ a plurality of servers application s processes, 
said t he p lurality of server application s p rocesses communicating via said t he 
control process softwar e modulo with a predetermined number of said the 
plurality of client processes applications associated with each of sakl- the server 
applications processes . 

26. (currently amended) The server-client computer simulation system inv e n t i o n of 
claim 25, wherein rsaid- the control process software modulo sets up a plurality of 
predetermined ordered qu e u e s comprising a client ordered queue of client 
applications — processes and a server ordered queue of server — applications 
processes . 

27. (currently amended) The server-client computer simulation system inv e ntion of 
claim 21, wherein: 

a plurality of server application s processes, a plurality of client applications 
processes associated with said -the serve r applications processes, said t he 
plurality of serve r applications processes communicating via said t he 
control process s oftwar e modul e with said pr e d e t e rmin e d numb e r of said 
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the p lurality of client application s processes associated with each of said 
the server appl i ca tion s processes ?, 
where in ; _each of said t he serve r applications processes evaluates an event 
expression to determine the occurrence of an event in said- the server 
application process, and each of sakt- the server applications processes 
sends an event expression message to said- the control process softwar e 
modul e u pon the occurrence of said- the event in said t he server ap pli c at io n 
process , sm4- the event expression message containsmg a time stamp 
indicating the-a_time at which said -the event occurred in said -the server 
process. 

28. (currently amended) The server-client computer simulation system inv e ntion of 
claim 27, wherein T$ai4- the control process softwar e module sets up of a plurality 
of pred e termined order e d queues comprising a client ordered queue of client 
processes applicati o n s in a particular order, a server ordered queue of server 
processes applications in a particular order, and a time ordered queue of event 

expression messages received from said the p lurality of serve r application s 

processes, said- the t ime ordered queue ordered according to the-an earliest in time 
event expression message, and said -the control process software modulo passing 
messages to and from sai4- the serve r processes and said -the client processes 
applications according to at least one of said -the p rodotorm med- client ordered 
queue s and the server ordered queue . 

29. (currently amended) A method of carrying out a simulation e mployin g of multiple 
clients and multiple servers^ the method comprising the steps of: 

running a plurality of server processes s oftware appl i ca tio n s that each simulate a 
server application^ 

running a plurality of client processes software applications t hat each simulate a 
clien t application , each of said -the client applications processes associated 
with at least one of said- the server applications processest , 

running a single control process s oftware application t hat acts as a message broker 
between said- the server processe s and the client processe s, all messages 
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between the s erver processe s and the client processe s managed and 
controlled by said— the control process, and said — the control process 
controlling the operation of said- the server processe s^ , and 
maintaining the- an elapsed time of said- the simulation in-with said- the control 
proces s softwar e application . 

30. (currently amended) The invention method of claim 29, further comprising the 
steps of: 

determining the occurrence of a— predetermined events in sa*4— the server 

qpplications p rocesses^ 
maintaining? m — with said— the control process? a list of client application s 

processes, a list of a nd-server processes application s, and a list of messages 

fe^ associated with t he occurrence of 3aid predetermined events that occur 

in said server application s ; , and 
communicating the associated message sa id pre d e t e rmin e d e vents from said 

o e rv e r — applications — to said — the client processes applioations upon 

occurrence of one of the predetermined events . 

31. (currently amended) The invention method of claim 30, further comprising the 
steps of: 

ordering__?— k* said— with the control process? said— the messages of said 
pr e d e t e rmined ev e nts according to the — an earliest time that such the 
predetermined events occurred in said -the server processes applioation s ; , 
and? 

delivering said- the m essages to said- the client processes applicati o n s according to 
said -the ordering of said predetermined events . 

32. (currently amended) The inv e ntion method of claim 310, wherei m the orderingri** 
s aid con tro l p r o c e ss, s aid of the list of messages for th e occurr e nc e of said 
predet e rmined events according to is determined by at least one of: 

(1) time order, the- by an earliest time that such predetermined events occurred in 
said -the server processes appli cations . 
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-(2) server order, an o rd e ring according to a predetermined q u e u e order of server 
processe s, and? 

(3) client order, an ord e ring according to a predetermined qu e u e order of clients. 

33. (currently amended) The invention — method of claim 32, wh e r e in further 
comprising the steps of : 

sorting said -the list of messages of said pred e t e rmin e d event s according to said 

the server order and said- the t ime order s and 
deliverin g, u s ing said control proo e ss , said t he messages of said pr e d e t e rmin e d 

e v e n t s from said — the control process to sai d the p lurality of client 

processes applications according to saidr- the client order and said- the t ime 

order, with the-earliest messages delivered first. 

34. (currently amended) The invention m ethod of claim 29, further comprising the 
steps of: 

setting a plurality of synchronization points compri s ing of elapsed time in the 

simulation of servers and client st , and 
stopping said -the serve r processe s upon each of said- the serve r processe s reaching 

said- the synchronization points. 

35. (currently amended) The invention method of claim 34 , further comprising the 
steps ofrvarying the duration of elapsed time between said- the synchronization 
points by way of said -the control process setting the duration of time to elapse 
between synchronization points. 

36. (currently amended) The inv e ntion m ethod of claim 29, further comprising the 
steps of: 

setting a plurality of synchronization points co m p r ising of elapsed time in the 

simulation of servers and clients^ 
determining fee— an occurrence of a predetermined event in said — the server 

processes applications; , 
maintaining, in— with s aid— the control process, a list of client processes, 

applications a list of mid-server pr oce ss es appl i cati ons , and a list of the 
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occurrences of said- the p redetermined events that occur in said se rv e r 
application s ^ 

communicating said- the p redetermined events from said s e rv e r applications t o 

said- the client processe s application s ; , 
ordering; itt- with said- the control process^ said -the p redetermined events according 

to the-an earliest time that sueh- the p redetermined events occurred in said 

the server processes applications; , and; 
delivering messages to said- the client processes application s relating to s aid t he 

predetermined events according to said — the ordering of said — the 

predetermined events. 

37. (currently amended) The inv e ntion m ethod of claim 36, further comprising the 
steps of: 

determining through said -the control process whether said- the client processes 
applicatio n s — are finished with said-— the simulation through the — an 
occurrence of a client process finish message indicating that s aid -the client 
processes application s are finished^ 

determining through said- the control process whether said- the server processes 
applications are finished with said- the simulation through the occurrence 
of a server process finish m essage indicating that said- the server processes 
applications are finished^ 

said -acknowledging with the control process acknowledging said w hen the client 
process finish messages and the server process application finish messages 
have been received, and 

said- terminating the simulation t e rminating when said- the client processes and the 
server processes a p plic a tions have all finished. 

38. (currently amended) The invontion method of claim 29, further comprising the 
steps of: 

polling each of said t he p lurality of client processes softwar e application s with 
said- the control process software application in a predetermined manner^ 
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temporarily storing sakl- the messages from said- the client processes softwar e 
applications, until s uch time that s aid t he client processes software 
applications issue a predetermined message to simulate to said -the control 
processt , and 

forwarding sakl -the messages from said -the c lient processes software applications 
to said -the server processes softwar e applications associated with said t he 
client processes software application s upon the occurrence of sai d the 
predetermined message to simulate. 

A simulator apparatus oompri s ing: 

m e ans for s ending and rccoiving me s sag e s in a computer syst o m, said moan s for 
s e nding and r e c e iving m e ssages acting as a serv e r; 

mean s for sending and rcco iving m ess ag es in a comput e r s yst o m, said m e an s for 
s e nding and r e c e iving m e ssag es acting as a cli e nt; 

m e ans for s e nding and r e c e iving messages server m e ans and said client means, 
said mean3 for s e nding and r e c e iving m ess ag es acting as a m es sag e brok e r 
b e tw ee n said s e rver m e ans and said cli e nt m e an s , and said m e an s for 
s e nding and r e c e iving m e ssage s abl e to stop the running of said se rv e r 
moans and 3aid cli e nt m e an s at pr e d e t e rmined points in tim e compri si ng 
synchronization points; wherein, 

s a id se r ve r me an s, said cli e nt means and said mossago broker moan s act as a 
s imulator p e rforming a r e p e atabl e simulation. 

39. (new) A simulator apparatus comprising: 

at least one first means for sending and receiving messages in a computer system, 
the first means for sending and receiving messages acting as a server 
process, 

at least one second means for sending and receiving messages in a computer 
system, the second means for sending and receiving messages acting as a 
client process, and 

a single third means for sending and receiving messages between the server 
process and the client process, the third means for sending and receiving 
messages acting as a message broker between the server process and the 
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client process, and the third means for sending and receiving messages 
adapted to stop the server process and the client process at predetermined 
points in time that are designated as synchronization points, 
wherein the server process, the client process, and the message broker are all 
separate and distinct processes, and all messages between the server 
process and the client process are controlled by and relayed through the 
message broker, 

wherein the server process, the client process and the message broker act as a 
simulator performing a repeatable simulation. 

40. (currently amended) The apparatus according to of claim 39, wherein: 

said -the server process m e an s evaluates a predetermined event expression to 
determine the occurrence of an event in said -the server processm eans,-and^ 
said — the server process moans sends a event expression message to said t he 
message broker means upon the occurrence of said t he p r e d e t e rmin e d 
event expression — in said — the server processm eans, said t he event 
expression message containing a time stamp, said— the t ime stamp an 
indication of tfee-atime at which said- the event occurred in said- the server 
process m oansu 

a nd further including a plurality of satd- the server processes m e a ns and sa i d a 
plurality of the client processes means, wherein said- the message broker 
meam-delivers said- the event expression messages between said- the server 
processes m eans and said— the client processes means according to a 
predetermined queue. 
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